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Abstract: In this study, computational fluid dynamics analyses of combined heat and power plants with various outlet
collector heights (H2 =1.85 m, 3 m, 4 m, and 5 m) and radially curving on collectors roofs of 10 m and 20 m were
carried out. The outlet collector height is changed to change both roofing slope and curving diameter of the collection,
while the input hoarder height is set at H1= 1.85 m of solar chimney power plant at varied radiation from the sun
including such 1000 W/m2, 800 W/m2, 600 W/m2, 400 W/m2, and 200 W/m2For this, a three-dimensional axially
symmetric CAD model was created.
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l. Introduction

A solar chimney power station is an electricity device that generates electricity by using the buoyant of something like
the air. A chimneys, a collection bowl, as well as a generator are the three primary components of photovoltaic towers.
The collection is composed of a clear material like polypropylene or acrylic and is placed a few metres above ground.
The collectors covers a broad region, and its diameter with one kilometer is not rare. The chimneys is situated in the
center of the point of collection, many hundred yards away. The generator is positioned in which the chimneys joins the
collectors just at bottom of something like the chimney construction.Solar radiation enters the substance throughout the
day and warms the air in between sensors and indeed the floor. Heat alters the volume of the air, causing it to move and
expand, resulting in a pressure differential in the system.The convective heat circulate in the collectors and exhaust,
while air temperature from outside is taken into the manifold. The upward flow of the air from the collection to the
exhaust is sufficient to power a turbine. Using subterranean energy storage, the quantity of heat emitted from the
subsurface can be enhanced [3].Heat storage technologies capture energy from the sun and use it to accelerate heat
transport in the air. The majority of storage technologies are constructed of materials that have a superior temperature
capacity. As sealed freshwater canisters that are either stored below surface or submerged below subterranean.

Solar wind turbines are an efficient way to generate power from solar energy [5]. They also require very little upkeep.
The concentrated solar power sensor does not need to be cleaned because it is utilized to control the temperature, which
decreases running expenses when contrasted to solar panels, which do. A distinctive aspect of solar present system is that
the space here between sensors as well as the substrate can act as a greenhouses [5].

Only 1% to 2% of the power generation system is converted into mechanical energy that may be utilised by the rotor for
solar energy [3]. Power stations with a large solar collectors and a tall chimney are necessary to extract more electricity
from the chimneys network.
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Figure 1 Schematic diagram of solar chimney power plant

Il. Literature Review

Ammar Mebarki et al. (2022) [1]The goal of this article is to provide a database for proper SCPP integration in
metropolitan areas. A 3D axisymmetric CFD model for the SCPP at Manzanares, Spain, was provides proof that the
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assessment. Six chimney models were decreased by a factor of 0.5 and exposed to various levels of solar radiation,
yielding 30 possibilities. The RNG k-turbulence model was used, as well as the discontinuous coordinates non-grey
irradiation simulation. The study also includes an illustration of how the findings were used to evaluate daily power
production from planned chimneys upon that roofs of shop houses. As the scale factor decreases, production power and
systems effectiveness follow a power and exponential drop, correspondingly.For scale factors of 0.76, 0.636, and 0.51,
correspondingly, exposure to ionizing radiation of 1000 w/m2 generates 21.2, 11.74, and 5.65 kW/h electrical power. In
Batna, Algeria, they supply daily energy of 191.93, 106.55, and 51.12 kwh/day on a day type.

Omer K. Ahmed et al. (2022) [2]Solar chimney systems integrated with other renewables or traditional energy sources
are the subject of the contemporary review study. This article focused on compressed solar smokestacks with
photovoltaic arrays, solar water features, and geothermal heat, as well as a demonstration of hybrid renewable energy
systems that were incorporated with power plants. The efficiency of these photovoltaic energy chimney is quantified,
potential obstacles are identified, and academics are given insights into designs that have been presented in recent times.
Recommendations for optimizing the productivity of solar hybrid chimney have already been made.

Tianhe Long et al. (2022) [3]The solar condenser, basic natural convective regenerator (NCR), and convection
configuration with a horizontal sun chimneys are the three main types of regenerators (NCR-SC). The boost in weight
conversion efficiency due to the solar chimney's variable viscosity is plainly visible. When opposed to the thermal
convection steam generator, the data demonstrate that miserable weather has a far more substantial detrimental influence
on the solar still. Due to variable viscosity, the convection mass flow rate of the NCR-SC rose by 32% on August 20th
compared to the NCR. In the case of high atmospheric wind speeds (only 16% on August 25th), this increase would've
been decreased.The concentrated solar inefficiencies of the NCR-SC are the highest (57.8% e64.6%), following by that
of the NCR (48.4%¢e58.9%), while the concentrated solar inefficiencies are still the lowest (30.3%¢e38.5%).

Bouchair (2022) [4]Simulation and hardware analysis and quantitative computation, the goal of this study was to
demonstrate the correlation among height and solar chimneys effectiveness. Mathematical modeling of heat conduction
transport from adiabatic vertical sides of a chimney. To address the problem of the equation's non-linearity, a Matlab
application was created. If we assume a consistent temperature of air for all elevations, the results demonstrate that height
has a minor but significant impact on the effectiveness of the solar chimney. However, in real-world weather conditions,
the ambient temperature is affected by height. The altitude has a major impact on the functioning of the heat exchanger in
these conditions. Microclimatic variables, but instead of large-scale region meteorological factors, should be employed to
build solar chimneys.

Seyyed Hossein Fallah& Mohammad SadeghValipour (2022) [5]Experimental values from the library were used to
confirm the simulations. For natural sunlight exceeding 600 W/m2 from morning to midday, simulation results
demonstrate that quasi - steady circulation was an appropriate hypothesis. Furthermore, for solar radiation of 800 W/m2,
the highest air movement in a sloping solar chimney power plant where its chimney's entry is 2.73 m/s was reported.
Finally, investigations showed that by reducing the elevation of the chimneys by 25% (from 9 to 2.25 m), the maximal
airspeed was massively reduced from 2.73 to 2.07 m/s, while the average annual temperature there at fireplace entry
increased modestly by approximately 1%.

Cristiana Brasil Maia &Janaina de Oliveira Castro Silva (2022) [6]The mass flow rate of water and temperature
levels of the airflow are predicted using a theoretical formulation on an hourly basis over the course of a year, and the
results demonstrate excellent agreement data acquired in a tiny prototype. The system's performance was tested, with an
enhanced energy effectiveness of 11%. The prototype's modest proportions were blamed for the prototype's low
exergoeconomic efficiency.

A.T. Layeni et al. (2021) [7]In this work, sensitivity analysis was performed using the ANSYS Fluent CFD package in
conjunction with the statistical program "Design Expert" to determine the possibilities of the SC system for structures.
Ona4 m4m4mroom, a 23 random experimentation was modeled and analyzed. The influence of interconnections of
parameter parameters of the SC, chimneys elevation, width, and Solar thermal flux, was found to be quite important in
the modeled experimental analysis. The SC produces roughly 25 W/m2 of power and has a stream velocity of 1.5 m/s.
The room temperature is maintained at 300 K, but the gravitational acceleration in the room was increased to around 1.5
m/s.

A Vazquez-Ruiz et al. (2021) [8]A numerical-experimental investigation of heat transfer and airflow in a scaling space
with a heater surface or a double horizontal rooftop solar chimneys is presented in this paper. A parametric research was
conducted in the thermal performance for the laboratory experiment, taking into account varying amounts of heat flux
delivered to a vertical surface of the sized chamber and six distinct placements of the rooftop photovoltaic chimneys. For
both heat source, empirical temperature distribution were collected at six various depths and elevations, and empirical
heat transfer rate were calculated. Using computer simulation software, the mathematical formalism group k-epsilon flow
and heat transfer was compared to experimental evidence.

Carlos Mendez & Yusuf Bicer (2021) [9]The viability of developing an integrated system for energy and freshwater
generation, with hybrid renewable energy technologies as its major pillar, is examined in this study. To examine
electricity production and heat transmission to the solar chimney's storage solution, a rough estimate literature and
studies is conducted. A saltwater desalination process system is also included, with the goal of increasing the
photovoltaic chimney's total efficiency. A geothermal power systems with a hydraulic turbine is also included to provide
electricity and groundwater requirements without interruptions. As a result, installing an integrated solution with a solar
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chimney as its primary energy source yields an energy conversion efficiency of 8.4%, which is significantly greater than
an individual solar chimney.

D.M. Aliaga et al. ((2021) [10]A improved solar chimney's effectiveness is investigated mathematically and
experimentally. The traditional collector arrays is supplemented in this solar air heater with a heating element placed in
the center part. The professional Computational Fluid Dynamics (CFD) code COMSOL simulates convective heat
transfer inside. This application is first used to conduct a peak power optimisation and select the best proportions for the
chimneys prototypes. A two-meter high pyramid model is created using the computationally determined parameters to
monitor temperature distribution and energy density of the column. The disparity among theoretically and experimentally
data for the electricity produced is less than 6.2 percent..In contrast to earlier published prototype built on a typical solar
chimneys design of normal stature, our model obtains a better conversion efficiency.

According to the above literary works, a lot of research has been performed by investigators utilizing unconventional,
case study, mathematical, and numerical simulations to enhance the productivity of the SCPP, and research is still
ongoing to enhance the productivity of the SCPP, so there is a lot of room for more work in the industry

I1.METHODOLOGY

The solar chimney power station is a sustainable electrical power station that involves reducing solar warmth to generate
electricity. To generate energy, this circulation powers wind generators situated within in the column updraft or
surrounding the column base. For computer simulation investigation, multiple models of solar chimneys with collectors
draft and staircase draft have really been constructed.

The current research is divided into two sections: mathematics research and simulation software analysis. The following
parameters were estimated using a theoretical version that was upgraded to progressed: power output, maximum chimney
height, circulation temperatures, speed, and system effectiveness. ANSY'S software was used to model the solar thermal
power plant in CAD.Because the goal is to enhance energy output, the width of something like the absorber plate is also
regarded an optimal value. Parametric experiments were also carried out to see how the distance between the collector
and the ground affected the generating capacity. For the both systems, an optimal separation is established.

CAD Modeling of Solar chimney power plant

SCPP with collector height H: = H2 = 1.85 mat radial curvature of collector roof is 10 m:

With the help of Solidworks software, a quarter of a three-dimensional Model data of a solar water heating system was
constructed in this project. As indicated in figure 2, the chimneys height is 194.6 meters, the chimney radius is 8.05
meters, the collection diameter is 122 meters, and the collectors elevation is HL = H2 = 1.85 meters. The circumferential
curve of the collectors roof is 10 meters.

A

Figure2CAD model of Solar chimney power plantwith collector height H1 = H2 = 1.85 mat radial curvature of collector roof is 10 m

SCPP with collector height H1 =1.85 m & Hz = 3 mat radial curvature of collector roof is 10 m:

With both the help of Solidworks software, a quarter of a three-dimensional Cad system of a hybrid energy storage
system was constructed in this project. The dimensions are considered: chimneys height 194.6 m, chimney radius 8.05 m,
collectors diameter 122 m, collector height H1 =1.85 m & H2 = 3, and radial curving of collectors roof 10 m, as
illustrated in figure 3.
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Figure 3 CAD model of SCPPwith collector height H1 =1.85 m & H2 = 3 mat radial curvature of collector roof is 10 m

SCPP with collector height H: =1.85 m & H2 =4 mat radial curvature of collector roof is 10 m:

With the help of Solid works software, a quarter of a three-dimensional Cad system of a solar water heating system was
constructed in ‘this project. The components are as follows: chimneys height 194.6 m, chimneys diameter 8.05 m,
collectors diameter 122 m, collector height H1 =1.85 m & H2 = 4, and radial curve of collectors roof 10 m, as illustrated

in figure 4.

Figure 4 : CAD model of SCPP with collector height H1 =1.85 m & H2 =4 mat radial curvature of collector roof is 10 m

SCPP with collector height H: =1.85 m & Hz> =5 mat radial curvature of collector roof is 10 m:

With the help of Ansys software, a quarter of a three-dimensional CAD model of a solar water heating system was
constructed in this project. The dimensions are considered: chimneys height 194.6 m, chimneys diameter 8.05 m,
collectors circle 122 m, collector height H1 =1.85 m & H2 =5, and radial curve of collectors roof 10 m, as illustrated in

figure 5.
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Figure 5: CAD model of SCPPwith collector height H; =1.85 m & H, = 5 mat radial curvature of collector roof is 10 m

SCPP with collector height H: = H2=1.85 m at radial curvature of collector roof is 20 m:

With the help of Solid works software, a quarter of a three-dimensional Cad system of a solar water heating system was
constructed in this project. As indicated in figure 6, the chimneys height is 194.6 meters, the fireplace radius is 8.05
meters, the collection diameter is 122 meters, the collector height is H1 = H2 =1.85 metres high, as well as the
circumferential curve of the collectors roof is 20 meters.

-

Figure 6: CAD model of SCPPwith collector height Hy = H> =1.85 m at radial curvature of collector roof is 20 m

SCPP with collector height H1 =1.85 m & H2 = 3 mat radial curvature of collector roof is 20 m:With the help of
Ansys software, a quarter of a three-dimensional CAD model of a solar water heating system was constructed in this
project. The following are the volumetric specifications: chimneys height 194.6 m, chimney radius 8.05 m, collectors
diameter 122 m, collectors elevation H1 =1.85 m & H2 =3 m, and circumferential curve of collectors roof 20 m, as can
be seen in figure no. 7.

Figure 7: CAD model of SCPPwith collector height H1 =1.85 m & H2 =5 mat radial curvature of collector roof is 20 m

IV.RESULT AND DISCUSSION

In this study, computer simulation analyses of concentrated solar power plants with various outlet collection heights (H2
=1.85m, 3m, 4 m, and 5 m) and radially curving on collectors roofs of 10 m and 20 m were carried out. At various solar
irradiance such as 1000 W/m2, 800 W/m2, 600 W/m2, 400 W/m2, and 200 W/m2, the roof slope and curving diameter of
the collectors can be changed by altering the output collection height, while the input collectors height is fixed as H1=
1.85 m of solar water heating system.
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Figure: 8 (a): Collector Figure: 8 (b): Collector
Efficiency [Ammar et al 2022] Efficiency [Present work]

After performing CFD analysis the collector efficiency of the solar chimney power plant at different reduction factor
have been observed and compared with the base paper as shown in figure 8 (a) & (b) with maximum variation of 5.05%
which show very good agreement with base paper and present work.

Results for CFD analysis of solar chimney power plant at collector height 1.85 m and radial curvature of collector
roof is 10 m:
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Figure 9 : Temperature distribution on SCPP for with Figure 10: Temperature distribution on SCPP for with
collector height H, = 1.85m & R =10 m at 1000 W/m? collector height H, = 1.85 m & R =10 m at 800 W/m?

Combined heat and power station simulation software simulation for base model with collector height H2 = 1.85 m and
solar radioactive waste of 1000 W/m2 and 800 W/m2. Figures 9 and 10 showed that maximum temperatures within the
heat exchanger was 324.1 K for 1000 W/ m2 and 323.0 K for 800 W/m2.
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Figure 11: Temperature distribution on SCPP for Figure 12: Temperature distribution on SCPP
with collector height H> =1.85m & R=10 m at for with collector height H, = 1.85 m & R =
600 W/m? 10 m at 400 W/m?
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Concentrated solar power plant simulation software simulation for base model with collector height H2 = 1.85 m and
solar radiations of 600 W/m2 and 400 W/m2. As illustrated in figures 11 and 12, the solar chimney reached maximum
temperatures of 321.6 K and 319.1 K.Concentrated solar power plant simulation software simulation using base model
with collectors height H2 = 1.85 m and solar radiations of 200 W/m2. Figure 13 represents the highest temperatures
observed on the inside of the solar chimney, which was 318.2 K.

Temperature

Contour 1
s 182002
3. 1681e+002
3. 141e+002
3. 121e+002
3. 101e+002
3.081e+002
3.061e+002
3.040e+002
3.020e+002

3.000e+00=
=]

Figure 13: Temperature distribution on SCPP for with collector height H2 = 1.85 m & R = 10'm at 200 W/m2

Results for CFD analysis of solar chimney power plant at collector height 3 m and radial curvature of collector
roof is 10 m:
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Figure 14: Temperature distribution on SCPP for  Figure 15: Temperature distribution on SCPP
with collector height H, =3 m & R =10 m at 1000  for with collector height H,=3m & R=10m
W/m? at 800 W/m?

Concentrated solar power plant simulation software simulation for base model at collector height H2 = 3 m and solar
radiations of 1000 W/m2 and 800 W/m2. Figures 14 and 15 indicated that the maximum temperatures within the heat
exchanger was 324.2 K for 1000 W/m2 and 323.1 K for 800 W/m2.
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Figure 16: Temperature distribution on SCPP for ~ Figure 17: Temperature distribution on SCPP for
with collector height H, =3 m & R =10 m at 600 with collector height H, =3 m & R =10 m at 400
W/m? wW/m?

Concentrated solar power plant simulation software simulation for base model with collector height H2 = 3 m and solar
radionuclides of 600 W/m2 and 400 W/m2. Figures 16 and 17 indicate the maximum temperatures of 321.8 K and 319.4
K, respectively, inside the photovoltaic panel.Combined heat and power station simulation software analysis for base
model with collectors height H2 = 3 m and solar radionuclides of 200 W/m2. Figure 18 represents the highest
temperatures of 318.4 K observed inside the photovoltaic panel.
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Figure 18:Temperature distribution on SCPP for with collector height H, =3 m & R = 10 m at 200 W/m?
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Results for CFD analysis of solar chimney power plant at collector height 4 m and radial curvature of collector

roof is 10 m:
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Figure 19: Temperature
distribution on SCPP for
with collector height H2 =4
m & R =10 m at 1000
W/m?
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Figure 20: Temperature
distribution on SCPP for with
collector height H-.=4m &R

=10 m at 800 W/m?

Combined heat and power station simulation software simulation for base model at collector height H2 = 4 m and solar

radionuclides of 1000 W/m2

and 800 W/m2. Figures 19 and 20 showed that maximum temperatures within the solar

chimney was 324.8 K for 1000 W/m2 and 323.7 K for 800 W/m2.
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Figure 21: Temperature

distribution on SCPP for

with collector height H2

=4m & R=10mat 600
W/m?
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Figure 22: Temperature
distribution on SCPP for with
collector height H2.=4m &R

=10 m at 400 W/m?

Concentrated solar power plant simulation software evaluation for baseline model with collector height H2 = 4 m and
solar radionuclides of 600 W/m2 and 400 W/m2. Figures 21 and 22 represent the maximum temperatures of 322.3 K and
319.8 K, respectively, on the inside of the photovoltaic panel.Concentrated solar power plant simulation software

evaluation for base model wi

th collector height H2 = 4 m and solar radiations of 200 W/m2. Figure 23 represents the

highest temperatures observed on the inside of the solar chimney, which was 318.9 K.
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Figure 23: Temperature distribution on SCPP for with collector height H2 = 4 m & R = 10 m at 200 W/m?

Results for CFD analysis of solar chimney power plant at collector height 5 m and radial curvature of collector
roof is 10 m:
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Figure 24: Temperature distribution on SCPP for Figure 25: Temperature distribution on SCPP for
with collector height H.=5m & R=10mat 1000  with collector height H,=5m & R =10 m at 800
W/m? W/m?
Combined heat and power station simulation software simulation for base model at collector height H2 = 5 m and solar
radionuclides of 1000 W/m2 and 800 W/m2. Figures 24 and 25 show that the average temperature within the
photovoltaic panel was 325.2 K for 1000 W/m2 and 324.1 K for 800 W/m2.
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Figure 26: Temperature distribution on SCPP for with Figure 27: Temperature distribution on SCPP for with
collector height H, =5 m & R =10 m at 600 W/m? collector height H, =5m & R =10 m at 400 W/m?

Concentrated solar power plant simulation software simulation for base model with collector height H2 =5 m and solar
radiations of 600 W/m2 and 400 W/m2. Figures 26 and 27 indicate the maximum temperatures of 322.7 K and 320.1 K|
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respectively, inside the solar chimney.Concentrated solar power plant simulation software analysis using base model at
collectors height H2 = 5 m and solar radionuclides of 200 W/m2. Figure 28 represents the highest temperatures observed
on the inside of the heat exchanger, which was 319.1 K.
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Figure 28: Temperature distribution on SCPP for with collector height H2 = 5m & R = 10 m at 200 W/m?

Results for CFD analysis of solar chimney power plant at collector height 1.85 m and radial curvature of collector
roof is 20 m:
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Figure 29 : Temperature distribution on SCPP for Figure 30: Temperature distribution on SCPP
with collector height H, =1.85m & R =20 m at 1000 for with collector height H, =1.85m & R=20
W/m? m at 800 W/m?

Solar thermal power station simulation software simulation for baseline model with collectors height H2 = 1.85 m and
solar radioactive waste of 1000 W/m2 and 800 W/m2. Figures 29 and 30 showed that maximum temperatures within the
photovoltaic panel was 330.9 K for 1000 W/m2 and 329.4 K for 800 W/m2.
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Figure 31: Temperature distribution on SCPP Figure 32: Temperature distribution on SCPP for with
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Solar chimney power plant simulation software simulation for base model with collector height H2 = 1.85 m and solar
radioactive waste of 600 W/m2 and 400 W/m2. Figures 31 and 32 represent the maximum temperatures of 327.8 K and
326.3 K, respectively, inside the photovoltaic panel.
Solar thermal power plant simulation software simulation for base model with collector height H2 = 1.85 m and solar
radiations of 200 W/m2. Figure 33 represents the highest temperatures observed inside the photovoltaic panel, which was

324.8 K.
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Figure 33: Temperature distribution on SCPP for with collector height H, = 1.85 m & R = 20 m at 200 W/m?

Results for CFD analysis of solar chimney power plant at collector height 3 m and radial curvature of collector roof is 20

m:
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Figure 34 : Temperature distribution on SCPP for
with collector height H =3 m & R =20 m at 1000
W/m?
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Figure 35: Temperature distribution on SCPP for
with collector height H. =3 m & R =20 m at 800

W/m?

Solar chimney power plant simulation software simulation for base model at collectors height H2 =3 m and solar gamma
radiation of 1000 W/m2 and 800 W/m2. Figures 34 and 35 show that the hottest temperature within the solar chimney
was 337.8 K for 1000 W/m2 and 335.9 K for 800 W/m2.
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Figure 37: Temperature distribution on SCPP for with
collector height H>=3 m & R =20 m at 400 W/m?

Solar chimney power station simulation software simulation for base model with collectors height H2 = 3 m and solar
radionuclides of 600 W/m2 and 400 W/m2. Figures 36 and 37 represent the maximum temperatures of 334.0 K and 332.1
K, respectively, inside the photovoltaic panel.
Combined heat and power plant simulation software simulation for baseline model with collector height H2 = 3 m and
solar radiations of 200 W/m2. Figure 38 shows a maximum temperatures observed inside the solar chimney, which was

330.2 K.
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Figure 38 : Temperature distribution on SCPP for with collector height H, =3 m & R = 20 m at 200 W/m?

Results for CFD analysis of solar chimney power plant at collector height 4 m and radial curvature of collector

roof is 20 m:
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Figure 39: Temperature distribution on SCPP for
with collector height Hz =4 m & R=20m at

1000 W/m?
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Figure 40: Temperature distribution on SCPP for with
collector height H2=4 m & R =20 m at 800 W/m?
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Solar chimney power plant simulation software simulation for baseline model at collectors height H2 = 4 m and solar
radioactive isotopes of 1000 W/m2 and 800 W/m2. Figures 39 and 40 show that the highest temperatures within the
photovoltaic panel was 342.4 K for 1000 W/m2 and 340.3 K for 800 W/m2.
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Figure 41: Temperature distribution on Figure 42: Temperature distribution on SCPP for with
SCPP for with collector height Hz = 4 collector height H> =4 m & R =20 m at 400 W/m?
m &R =20 m at 600 W/m?

Solar chimney power station simulation software evaluation for baseline model with collector height H2 = 4 m and solar
radionuclides of 600 W/m2 and 400 W/m2. As illustrated in 41 and 42, the solar thermal collector reached maximum
temperatures of 338.1 K and 336.0 K.Solar chimney power station humerical modelling simulation for baseline model
with collectors height H2 = 4 m and solar radiations of 200 W/m2. Figure 43 shows that the maximum temperatures
observed inside the solar chimney, which was 333.9 K.
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Figure 43: Temperature distribution on SCPP for with collector height H, =4 m & R = 20 m at 200 W/m?

Results for CFD analysis of solar chimney power plant at collector height 5 m and radial curvature of collector
roof is 20 m:
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Figure 44: Temperature distribution on SCPP Figure 45: Temperature distribution on SCPP for
for with collector height H, =5m & R =20 with collector height H, =5 m & R =20 m at 800
m at 1000 W/m? W/m?

Solar chimney power station numerical modelling simulation for base model at collector height H2 = 5 m and solar
radionuclides of 1000 W/m2 and 800 W/m2. Figures 44 and 45 showed that maximum temperature within the solar
chimney was 344.7 K for 1000 W/m2 and 342.5 K for 800 W/m2.
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Figure 46: Temperature distribution on SCPP ' Figure 47: Temperature distribution on SCPP for with collector
for with collector height H.=5m & R=20 height H2=5m & R =20 m at 400 W/m?

m at 600 W/m?

Solar chimney power plant simulation software simulation for base model with collector height H2 = 5 m and solar
radioactive isotopes of 600 W/m2 and 400 W/m2. As illustrated in 46 and 47, the solar thermal collector reached
maximum temperatures of 340.2 K and 338.0 K.

Solar thermal power plant simulation software simulation for baseline model at collector height H2 = 5 m and solar
radiations of 200 W/m2. Figure 48 represents the highest temperatures observed inside the photovoltaic panel, which was
335.8 K.
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Figure 48: Temperature distribution on SCPP for with collector height H, =5 m & R = 20 m at 200 W/m?

Temperature for collector height H, =1.85 m and curvature radius R= 10 m
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Figure 49: Temperature of SCPP at collector height H, =1.85 m and radial curvature of collector roof is 10 m
Temperature for collector height H, = 3 m and curvature radius R= 10 m
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Figure 50: Temperature of SCPP at collector height H2 =3 m and radial curvature of collector roof is 10 m
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Temperature for collector height H, = 4 m and curvature radius R=10m
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Figure 51: Temperature of SCPP at collector height H, =4 m and radial curvature of collector roof is 10m

Temperature for collector height H, =5 m and curvature radius R= 10 m
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Figure 52: Temperature of SCPP at collector height H, =1.85 m and radial curvature of collector roof is 20 m
Temperature for collector height H, =1.85 m and curvature radius R=20 m
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Figure 53: Temperature of SCPP at collector height H, =3 m and radial curvature of collector roof is 20 m
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Temperature for collector height H, = 3 m and curvature radius R=20 m
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Figure 54:Temperature of SCPP at collector height H, =4 m and radial curvature of collector roof is 20 m

Temperature for collector height H, = 4 m and curvature radius R= 20 m
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Figure 55:Temperature of SCPP at collector height H, =4 m and radial curvature of collector roof is 20 m

Temperature for collector height H, = 5 m and curvature radius R=20 m
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Figure 56: Temperature of SCPP at collector height H, =5 m and radial curvature of collector roof is 20 m
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Chimney Efficiency Vs Reduction scale factore
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Figure 57:chimney efficiency of SCPP at different reduction scale factor

Collector Efficiency at curvature radius R= 10 m for different collector height
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Figure 58:Collector Efficiency at curvature radius R= 10 m for different collector height

Collector Efficiency at curvature radius R= 20 m for different collector height
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Figure 59:Collector Efficiency at curvature radius R= 20 m for different collector height

V.Conclusion

In this study, computer simulation analyses of combined heat and power plants with various outlet collection altitudes
(H2 =1.85 m, 3 m, 4 m, and 5 m) and circumferential curving over collectors roofs of 10 m and 20 m were carried out.
The output collection elevation is changed to change the roof angle and curving diameter of the collection, while the inlet
receiver elevation is set at H1= 1.85 m of solar water heating system at varied radiation from the sun such as 1000 W/mz2,
800 W/m2, 600 W/m2, 400 W/m2, and 200 W/m2. From such a work, some conclusions can be inferred.

1. At varying solar irradiation, a simulation software assessment was conducted on a solar water heating system with
varied collector heights H2 of 1.85m, 3m, 4m, and 5m and a radially curving of collectors roof of 10 m. Temperature
differences within the solar water heating system were measured for C = 1 at H, = 1.85 m the temperature range from
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324.10 K to 318.20 K, at H. = 3 m the temperature range from 324.20 K to 318.40 K, at H. = 4 m the temperature range
from 324.80 K to 318.90 K & at H, = 5 m the temperature range from 325.20 K to 319.10 K. The concentration
effectiveness has been noticed to range from 21.48 percent at 200 W/m2 to 37.34 percent at 1000 W/m2.

2. At varying solar irradiation, a simulation software assessment was conducted on a solar water heating system with
varied collector heights H2 of 1.85m, 3m, 4m, and 5m and a radial curving of collectors roof of 20 m. Temperature
differences on the inside of the solar water heating system were determined for C = 1 for H2 = 1.85 m, ranging from
330.90 K to 324.80 K, for H2 = 3 m, ranging from 337.80 K to 330.20 K, for H2 = 4 m, ranging from 342.40 K to 333.90
K, and for H2 = 5 m, ranging from 344.70 K to 335.80 K. The collector efficiency has been shown to range from 36.64
percent at 200 W/m2 to 66.00 percent at 1000 W/m2.

The inclinations and curving diameter of the collectors roof effect the coefficient of performance, and the specific
capacitance is highest when the collector height is H2 = 5m and the radius curving of something like the collectors roof is
20m, as shown in the following statement.
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